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(1) Answer all the questions. Show all relevant steps and calculations. 
(2) No marks will be given for an answer without showing all relevant steps. 
(3) You are allowed to only write in blue and black ink.  All other coloured ink or pencil will not be 
marked. If you write in pencil or use any correction fluid such as Tipex, you relinquish the right to 
contest your mark. 
(4) Give numerical answers correct to 4 decimal places, unless otherwise stated. 
(5) This is a closed book test. Ensure that you have no notes in your possession. 
(6) No electronic communication devices are permitted. Make sure all such devices are switched off. 
(7) You may use a pocket calculator. 
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For each of the following statements (questions 1-9), state whether the statement is true or 
false by marking either option a (true) or b (false) on the provided answering sheet. 
True False 
a b 
 
1.                                                                                                                                             (1) 
The sample mean credits of 14.5 would provide the least evidence to reject the null 
hypothesis 15OH   in favor of the one-sided alternative : 15 .aH   
2.                                                                                                                                             (2) 
For a sample of size 1819n   and a population proportion of 0 0.50p  , the standard 
deviation of the sample proportion is 0.012. 
3.                                                                                                                                             (1) 
The area under a Chi-squared curve with 10 degree of freedom, which is captured between 
the two critical values 
2
2
  and 
2
1
2
  respectively, is 1 . 
4.                                                                                                                                             (1) 
For a sample of 10 public colleges, a test compared the percentages of Black and Hispanic 
students enrolled. This was a two-sample study. 
 N Mean StDev 
Public Black  (%) 10 23.30 9.30 
Public Hispanic (%) 10 9.10 7.56 
Difference 10 14.20 13.60 
 
The P-Value of the Test of the mean differences is 0.03 and we had carried out a two-sided 
test at the 0.01 level to see if overall the mean of differences equal zero. We then, reject the 
null hypothesis. 
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5.                                                                                                                                             (1) 
With reference to the information given in question 4, if we test at the 0.05 level to see if the 
mean of differences for all public colleges is zero, we will not reject the null hypotheses. 
6.                                                                                                                                             (2) 
The New York Times reported on the economic impact of 10 evacuations at American 
Airports in 2003, with information on the duration of the evacuation (in minutes) and the 
cost (in millions of dollars). The regression of cost on duration resulted in the following 
output. 
The regression equation is 
Cost = -1.11 +0.0556 Duration 
Predictor Coef SE Coef T P 
Constant -1.1113 0.5181 -2.14 0.064 
Duration 0.055620 0.008119 6.85 0.000 
 
S = 0.7000,   R-Sq = 85.4%,     R-Sq (adj) = 83.6% 
A confidence interval for the slope contains zero. 
7.                                                                                                                                             (1) 
The probabilities that a randomly selected apartment near a college campus has one, two, 
three or four bedrooms are shown in the following 
Size Efficiency 1BR 2BR 3BR 4BR 
Probabilities 0.36 0.26 0.26 0.10 0.02 
 
1BR = one Bedroom; 2BR = two bedrooms; 3BR = three bedroom; 4BR = four bedrooms 
The variable of interest is quantitative. 
8.                                                                                                                                             (1) 
For any events A  and B  with   0P B   , we have     1P A B P A B   
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9.                                                                                                                                             (1) 
If   , 1,2,...,iX i n  are independent and identically distributed Bernoulli random variables, 
then 0 1 2 ... nT X X X     is also a Bernoulli random variable. 
For each of the following, statements (questions 10-19), indicate which answer is correct. 
Only choose one answer. 
10.                                                                                                                                           (1) 
Online interviews of 1500 parents with children under the age of eight found the proportion 
who read to their children at least twenty minutes daily to be 0.78. Suppose a reporter would 
like to claim that more than three-fourths (0.75) of all parents with children under eight read 
to them at least twenty minutes. 
What notation do we use for the number 0.75? 
a) 0p  
b) p  
c) 0p  
11.                                                                                                                                           (1) 
Which type of error is more likely to be made if only a small sample is considered? 
a) A Type I error 
b) A Type II error 
c) Sample size has no effect on conclusion 
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12.                                                                                                                                           (2) 
The lower limit of a 95% confidence interval for the variance 
2  of a normal population 
using a sample of size n  and sample variance 
2s  is given by 
a) 
  2
2
0.05 1,
1
n
n s



 
b) 
  2
2
0.25 1,
1
n
n s



 
c) 
  2
2
0.95 1,
1
n
n s



 
d) 
  2
2
0.975 1,
1
n
n s



 
e) None of the above answers are correct 
13.                                                                                                                                           (1) 
Percentages of roads classified as bad in 2006 were compared for a sample of 11 northern 
cities and a sample of 4 southern cities. 
Location N Mean StDev SEMean 
North 11 62.2 12.1 3.7 
South 4 49.0 17.8 8.9 
 
Difference = mu(north) – mu(south) 
95% confidence interval for mean difference: (-0.176, 1.696). 
T-Test of mean difference =0 ( vs > 0): T-Value =2.25 ,  P-Value = 0.044. 
By using the above information, the design was 
a) paired 
b) two-sample 
c) Several sample 
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14.                                                                                                                                           (2) 
Does the output above provide evidence that percentages of bad roads in general are higher 
for northern cities? Use 0.05 as your level of significance and choose the best answer below. 
a) Yes, definitively 
b) Yes, but just barely 
c) No, not quite 
d) No, not at all 
15.                                                                                                                                           (2) 
The New York Times reported on the economic impact of 10 evacuations at American 
Airports in 2003, with information on the duration of the evacuation (in minutes) and the 
cost (in millions of dollars). The regression of cost on duration resulted in the following 
output. 
The regression equation is 
Cost = -1.11 +0.0556 Duration 
Predictor Coef SE Coef T P 
Constant -1.1113 0.5181 -2.14 0.064 
Duration 0.055620 0.008119 6.85 0.000 
 
S = 0.7000,   R-Sq = 85.4%,     R-Sq (adj) = 83.6% 
We know the regression predicts higher costs for longer durations because 
a) The intercept is negative 
b) The slope is positive 
c) The correlation is close to 1 in absolute value. 
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16.                                                                                                                                           (2) 
Some women who develop preeclampsia during pregnancy are found to have hypertension 
causing auto antibodies in their blood for up to two years after delivery. Researchers are 
interested in the link between preeclampsia and the occurrence of these antibodies. 
 Auto antibodies No Auto 
antibodies 
 
Preeclampsia 5 24 29 
Normal 1 34 35 
Total 6 58 64 
 
Apparently, preeclampsia and auto antibodies are 
a) independent 
b) dependent 
c) non-overlapping 
17.                                                                                                                                           (2) 
A consumer organization that evaluates new automobiles customarily reports the number of 
major defects in each car examined. Let X denotes the number of major defects in a 
randomly selected car of a certain type. The cdf of X is as follow 
 
0 0
0.06 0 1
0.19 1 2
0.39 2 3
0.67 3 4
0.92 4 5
0.97 5 6
1 6
X
x
x
x
x
F x
x
x
x
x

  

 

 
 
 
  

 
 
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 2 5P X   is 
a) 0.78 
b) 0.33 
c) 0.53 
d) 0.20 
18.                                                                                                                                           (2) 
When circuit boards used in the manufacturer of compact disc players are tested, the long-
run percentages of defectives is 5%. Let X = the number of defectives boards in a random 
sample of size n = 25, so  25, 0.05X Bin  
 5P X   is 
a) 0.277 
b) 0.873 
c) 0.007 
d) 0.716 
19.                                                                                                                                           (2) 
Let X, the number of flaws on the surface of a randomly selected boiler of a certain type, 
have a Poisson distribution with parameter 5  . 
 9P X   is 
a) 0.492 
b) 0.068 
c) 0.065 
d) 0.932 
e) 0.251 
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Answer the questions that follow in the provided exam book 
20.  
Let 1 2, ,..., nX X X  represent a random sample from a Rayleigh distribution with pdf 
 
2
2, , 0
xx
f x e x

 

 
It can be shown that 
2 2E X     .                                                                                             
a) Use the result on the second moment of the random variable X  to construct an 
unbiased estimator of   based on 2iX (and use rules of expected value to show 
that it is unbiased).                                                                                                      (5)             
b) Estimate   from the following 15 observations on vibratory stress of a turbine blade 
under specified conditions.                                                                                         (3) 
16.88  10.23  5.60  7.77  13.69  15.23  21.52  9.50  7.51  11.95  6.66  13.68  10.23  4.59 
11.25 
21. 
The density of a lifetime of a certain devise is given by:     0.15 50.15 , 5xXf x e x
    
a) Calculate  8P X                                                                                  (2) 
b) Calculate  8P X                                                                                  (2) 
c) Calculate  4P X                                                                                  (2) 
d) Calculate  4 8P X                                                                              (2) 
22.  
For a sample of size 600n   and 0 0.25p  . The sample mean p  is 0.16. 
a) Calculate the standard deviation of sample proportion.                                            (2) 
b) Calculate the z-statistic.                                                                                            (1) 
c) Is it possible to say that the true mean is 0.50 ?                                                        (1) 
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23.  
A random sample of 100 lightning flashes in a certain region resulted in a sample average 
radar echo duration of 0.81 second and a sample standard deviation of 0.34 second. 
a) Calculate a 99% (two-sided) confidence interval for the true average echo duration 
0 .                                                                                                    (2)  
b) Interpret the resulting interval.                                                                                  (1) 
c) How large must the size of the sample be if the width of  the 99%  interval for   is 
to be 1.                                                                                                                       (2) 
24. 
You are given the following distribution 
X 0 1 2 3 4 
P(X = x) 0.10 0.15 0.45 0.25 0.05 
 
a) Calculate  E X                                                                                         (1) 
b) Calculate  V X                                                                                         (2) 
c) Calculate X                                                                                            (1) 
d) Calculate  1 7P X                                                                                 (3) 
25.  
The density of a lifetime of a certain devise is given by:     890 1 , 0 1Yf y y y y     
a) Calculate  YF y                                                                                     (2) 
b) Calculate  0.5YF                                                                                   (1) 
c) Calculate  0.5P Y                                                                               (1) 
d) Define the 75th percentile                                                                                          (1) 
e) Calculate  E Y                                                                                     (1) 
 
